Neurochemical effects of nicotine on glutamate and GABA mechanisms in the rat brain.
The effects of nicotine on gamma-aminobutyric acid (GABA) and glutamate mechanisms were studied in several rat brain regions both in vivo and in vitro. In vivo acute intermittent injections of nicotine decrease GABA utilization in the hypothalamus and glutamate levels within the nucleus caudatus and the subcortical limbic forebrain (mainly tuberculum olfactorium and nucleus accumbens). Glutamic acid decarboxylase activity was slightly increased in several regions, when the rats were treated with a single convulsant dose of nicotine and killed at the moment of the convulsions but it was not affected by a single injection nor by intermittent acute administration of non-convulsant doses of nicotine. In vitro nicotine elicited release of L-[3H]glutamate from synaptosomal preparations obtained from the frontoparietal cortex, nucleus caudatus and hypothalamus. The effect was dose-dependent and it was not blocked by mecamylamine. It was also Ca2+ independent. The possibilities are discussed that the decreased GABA utilization in the hypothalamus may be related to certain neuroendocrine actions of nicotine and that the nicotine-induced glutamate release might be involved in some of the physiological and toxicological effects of nicotine.